There are now, or soon will be, seven billion people on our planet, and around one billion of them are affected by hunger and malnourishment. Many more live in poverty and have to spend more than half of their income on food. It is therefore alarming when the prices for globally traded food commodities, such as wheat and rice, are increasing in real terms, as this development may push many more people over the edge. The FAO food price index for August 2011 has noted a 26% increase compared with August 2010, suggesting that the steep price increase observed from 2007 to 2008, and only stopped by the onset of the financial crisis, is back in full swing. A recent Oxfam report (Exploring food price scenarios towards 2030 with a global multi-region model by Dirk Willenbockel, available online) shows that food prices in real terms have doubled in the last 20 years and predicts they will rise even more steeply in the next 20.
Financialisation of the food market
Why do these prices rise? In its projection of prices up to 2030, Oxfam blames half of the price rise on climate change. Additional factors that are often cited include the increasing land use for biofuel production, the increasing demand for high protein food (e.g. meat) from newly affluent populations in fast-growing economies such as China, the mismatch between the growth rates of world population and agricultural productivity, lack of investment in agriculture, and the increasing energy prices that affect production and transport of food commodities.
All these factors certainly play some part, but many have come to think that they don't completely explain the mad rollercoaster ride that food prices have seen in recent years and that are likely to continue. Experts in the food trade and industries point out that the prices no longer reflect the real situation of supply and demand. Starbucks CEO Howard Schultz told the German news magazine Der Spiegel in a recent interview that he had spoken to all of the company's suppliers in around 30 countries and found that none had a supply shortage, and still the prices were rising. Schultz concluded that the coffee price was driven up by speculation and financial dealings.
In a more detailed analysis summarised in a recent report, the UN Conference on Trade and Development, UNCTAD, studied the impact of 'financialisation' on the market and the prices of six commodities, including crude oil and the five food commodities barley, cocoa, maize, sugar and wheat (Price formation in financialized commodity markets: the role of information, available online). By financialisation, the report refers to the increasing Feature role of speculative trading by agents who don't have any interest in the physical commodity traded, but effectively place bets on their future price development. Following the liberalisation of US trading rules in 2000, the trade with food-related financial instruments, such as futures, options, and derivatives, started to rise in around 2004, and now exceeds the value of real world trade with these commodities, where actual cargoes of wheat or rice actually change hands and move onwards hopefully to feed actual people.
Why would regulators allow speculation with food anyway? Economists point out that a limited degree of speculation with instruments such as futures is useful in three different ways. First, it provides liquidity to a market that might otherwise be plagued by cash flow problems. Second, it allows participants in an uncertain market, where the weather-dependent productivity changes can lead to short-term price fluctuations, to buy insurance against losses caused by unexpected price changes (a kind of risk you can't get covered Food prices on global markets rose sharply before the financial crisis and are now rising again. Global warming, the rise of biofuels, and the increasing demand all play a role, but experts also warn of the consequences of increasing speculation with food commodities. Michael Gross investigates.
Don't play with food
Food market: The rapidly increasing prices of staple food like rice and grains are making healthy options such as fruit and vegetables unaffordable for many people already living in poverty. (Photo: Photolibrary.) by an insurance company). Third, speculators using price discrepancies to drive their profits help to level out such discrepancies and to find the 'right price' that is in accordance with the fundamental parameters of the market, such as supply and demand.
According to the Efficient Market Hypothesis (EMH), the price that the speculation helps find should accurately reflect the market situation. However, the UNCTAD study finds that, in recent years, commodity prices have failed to reflect the real world situation and have instead been affected by financial decisions unrelated to the commodity in question. For instance, if there was trouble brewing on the markets, investors might see the need to broaden their portfolio and invest in food commodities, using them just as they would foreign currencies or gold, as a dead weight to be shifted around to find the right balance.
The normal market functions, the report concludes, "are impaired to the extent that trading by financial investors increases price volatility and drives prices away from levels that would be determined by physical commodity supply and demand relationships. As a result, commodity price developments no longer merely reflect changes in fundamentals; they also become subject to influences from financial markets. Consequently, market participants with a commercial interest in physical commodities (i.e. producers, merchants and consumers) face greater uncertainty about the reliability of signals emanating from commodity exchanges." This volatility may drive up consumer prices, as it becomes more expensive for the producers and real world merchants to hedge against risks, and they have to pass on this extra cost to the end consumer.
Following the herd
One specific problem highlighted in the UNCTAD report is that outsiders speculating in food commodities may not have sufficient knowledge of the specific market to make informed decisions. Instead, they are displaying 'herding' behaviour, i.e. following the decisions made by others. The phenomenon of human herding has been extensively studied in the cognitive sciences and is also implicated in mass phenomena such as the recent riots in London and other English cities (see Curr. Biol. (2011) 21, R673-R676). Among the various herding models (Trends Cogn. Sci. (2009), 13, 420-428) , the information cascade, where people decide on the basis of the decisions of others, rather than on their own information, appears to be most relevant for finance markets.
"In conditions of uncertainty, the fundamental value of a good may become difficult to assess directly," explains Nick Chater, a professor of behavioural science at Warwick Business School. "People then naturally look to each other to try to figure out whether to buy or sell: prices are, to a degree, in the grip of market 'sentiment'. The situation is particularly dangerous when even those market participants with knowledge of the long-term fundamental value, who might normally be expected to help stabilize prices, do better in the short term to follow the market sentiment gripping in the market. In this situation, the 'brakes are off' and prices can become wildly unstable."
In addition to humans that follow others, there are also computer programs active in trading (algorithmic traders) that are programmed to activate transactions at certain thresholds and may also amplify growing trends regardless of their justification with respect to the real world economic fundamentals. The UNCTAD report warns of the possible consequences: "Given that several positive-feedback and algorithmic traders may use similar rules, they run the risk of collectively generating market movements that they then individually identify and follow. Moreover, to the extent that algorithms follow statistical strategies and monitor market developments across different asset markets, such rules will cause price signals to Trade off: Traders at the world's stock markets deal with abstract finance products and have no interest in the commodities they are allegedly trading. The massive influx of financial speculation into the food commodities market has fuelled price volatility, and may also contribute to the price increases that are pushing people into hunger. (Photo: Press Association Images.) spill over from, for example, equity or currency markets to commodity markets, even when there is no change in the fundamentals on commodity markets."
While the report acknowledges that trend-following can make sense in some situations and can indeed reward those who spotted the trend first, it also warns that "that herding can have sizeable detrimental effects since it reduces the information content of prices, and because, being based on only a little information, existing price levels become very sensitive to seemingly small shocks. Consequently, commodity prices risk being subject to speculative bubbles, move far away from fundamental values and display high volatility."
What to do
So, while it is clear that the financialisation has made commodity markets more volatile, does the speculation with food commodities also drive up food prices in the long term? As it is difficult to establish a causal link with scientific rigour, there has been much debate about this. Speculators, naturally, insist that the market is always right and their activity only helps it to run faster towards its thermodynamic equilibrium, to translate it into scientific terms. Poverty campaign groups such as the World Development Movement (WDM), on the other hand, are adamant that gambling with food drives up prices and thus ultimately forces people to go hungry. "These financial speculators don't base their trading decisions on what's going on in the world of food production, but instead pour money into these markets buying into price trends and betting on higher prices. This huge influx of money has inflated price spikes, both in 2008 and again in the last year, pushing food prices to record levels," says Murray Worthy, WDM's policy officer.
Ruth Kelly, an economic policy advisor at Oxfam headquarters in Oxford, takes a more cautious view. "Reasonable people disagree on this issue," she says. "At the moment there is not enough evidence to prove that there is a link, but at Oxfam we think that precautionary measures would in any case be good for the food commodity markets and the people who depend on them." So, far from calling for a ban on speculation, Kelly says, "Oxfam want the financial markets to work for the people who buy and sell food commodities." Regulators in the US and in the EU, as well as the G20 are due to deal with this issue during the coming months. Oxfam recommends they should act to increase the transparency of the markets, such that both commercial traders and financial speculators can make more informed decisions, and to introduce position limits, to limit how much of the market can be cornered by a single speculator.
These recommendations are in broad agreement with those of the UNCTAD report and of the WDM. In addition, UNCTAD also suggests that "establishing a governmentadministered virtual reserve mechanism and direct intervention into the physical or the financial market need to be considered. In financialized commodity markets, as in currency markets, intervention may even make it easier for market participants to recognize the fundamentals. Moreover, introducing a transactions tax system which could generally slow down financial market activities."
Oxfam's Ruth Kelly says she is optimistic that improved regulation will pass in the US within the legislative framework of the Dodd-Frank Act. The situation is more difficult in the EU, she says, where there are discordant interests of the various member states to be reconciled. She hopes that the G20 will strongly back the call for more transparency and appropriate "Dramatic price hikes are disastrous for the world's poorest people, says WDM's Murray Worthy. "Kenyan farmers told World Development Movement researchers how they had to sell their last cows during the last food crisis just to be able to feed their families. Others are forced to keep their children out of school, forgo essential medical treatment, or stop buying healthy foods like vegetables in order to be able to afford basic grains."
Further knock-on effects may include regional unrest, instability and civil war, and large-scale migration. Therefore, even the wealthiest countries, where the cost of the daily grocery shopping isn't a life or death issue for most, will ultimately feel the consequences of the price increases.
"Leaving speculation unchecked is not an option in a world where around a billion people go hungry. The US has already moved to curb excessive speculation, and similar proposals are on the table in Europe. Clear, hard rules are needed if we are to bring stability back to food markets, and regulators must not be swayed by the pleas of the tiny financial elite who currently benefit from the lack of controls," WDM's Murray Worthy concludes.
Ultimately, the highly paid gamblers populating the trading floors in Chicago, New York, London and Frankfurt will have to take heed of what their mothers must have told them many years ago: don't play with your food -or with anybody else's either.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk I was hooked, and physics became a very handy background to studying the brain.
After chaos theory, how did you start working with wavelets and synchronization? After finishing my degree in physics and working for three years in a neurology institute in Argentina, first in neurophysiology and then specifically epilepsy, I moved to Germany to do a PhD in applied maths, basically about the application of wavelets to the analysis of evoked potentials. At the time I came up with an extremely simple way to see single-trial evoked potentials (i.e. without averaging several trials) and started using this method, based on wavelets, to correlate single-trial changes with different learning processes. The method was ad hoc, fully supervised and lacked mathematical beauty, but I didn't care, it worked fine and it was good enough to study many interesting questions.
When I was finishing my PhD, I went to a meeting in Dresden where I met Peter Grassberger. He invented the 'Correlation Dimension', the most used method from chaos theory (together with the Lyapunov exponents) for determining if a system is chaotic. I had to give a short talk about chaos theory and EEGs and I was petrified. I really thought the results from applying his method to EEG signals were very misleading and felt this was the right thing to say, but there he was, sitting in one of the front rows looking at me. I was expecting him to jump out of his chair anytime, but he agreed with me and claimed that it was not his fault if people didn't know how to use his method. This got me a job What turned you on to neuroscience in the first place? I guess it was a long-standing interest in how the brain works. I confess that as a high school student I didn't like much biology; it seemed too boring. But anytime I heard something about the brain it was a different story, it was like science fiction, magic. I didn't know at the time that I would end up working on this. By then, I thought I would become a physicist studying cosmology and the origins of the universe. While doing my final year project on chaos theory to get my degree in physics, I was given some electrocardiogram data to analyse. After a couple of weeks I realized that this wasn't really for me and I would rather spend my time studying signals from the brain. I clearly remember my supervisor telling me: if you can get the data, fine; but at the time there were very few places in Argentina where I could get digital EEG recordings (they were recorded on paper) for applying chaos methods. I more or less knocked at the door of one of these places and was lucky enough to meet the person who became my first mentor in neurophysiology, Horacio Garcia, who happened to be very interested in all this crazy chaos business. Then
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